Adventures in Defining Roles of Oxygenases in the Regulation of Protein Biosynthesis.
The 2-oxoglutarate (2OG) dependent oxygenases were first identified as having roles in the post-translational modification of procollagen in animals. Subsequently in plants and microbes, they were shown to have roles in the biosynthesis of many secondary metabolites, including signalling molecules and the penicillin/cephalosporin antibiotics. Crystallographic studies of microbial 2OG oxygenases and related enzymes, coupled to DNA sequence analyses, led to the prediction that 2OG oxygenases are widely distributed in aerobic biology. This personal account begins with examples of the roles of 2OG oxygenases in antibiotic biosynthesis, and then describes efforts to assign functions to other predicted 2OG oxygenases. In humans, 2OG oxygenases have been found to have roles in small molecule metabolism, as well as in the epigenetic regulation of protein and nucleic acid biosynthesis and function. The roles and functions of human 2OG oxygenases are compared, focussing on discussion of their substrate and product selectivities. The account aims to emphasize how scoping the substrate selectivity of, sometimes promiscuous, enzymes can provide insights into their functions and so enable therapeutic work.